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@ Reamer. 

@ The present invention provides a reamer 1 
suitable for use in pipework 2 having at least 
two different internal diameters in a section 
thereof. The reamer 1 comprises an elongate 
body 4 formed and arranged for passing 
through a reduced diameter portion of said 
pipework 2 and has cutting member supports 6 
with fixed pivotal mountings for a cutting mem- 
ber 8 for pivotal movement thereof between a 
retracted position and a deployed position 
extending radially outwardly of the body 4. The 
body 4 also has cutting member drive means 10 
which engages part 22 of the cutting member 8 
for displacement of the cutting member 8 be- 
tween its retracted and deployed positions and 
substantially securely supporting the cutting 
member 8 in its deployed condition against 
angular displacement in the plane of pivotal 
movement about the pivotal mounting means. 
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The present invention relates to a reamer suitable 
for use in removing the build up of deposits that can 
accumulate within the bore of oil well pipes. The 
reamer is particularly intended for "down-hole" use. 

Oil well pipes or tubing through which crude oil 
passes form deposits inside the bores of the pipes. 
Consequently as the thickness of the deposit increas- 
es the rate of flow of oil through the pipes is signifi- 
cantly reduced. The deposits that build up form an ex- 
tremely hard, rock like layer that is particularly diffi- 
cult to remove. Presently conventional reamers are 
used to remove the build up of deposits but most oil 
well pipe sections have an internal stepped portion at 
the each end of the pipe to facilitate connection of 
pipe sections which results, when pipes are joined to- 
gether, in there being localised portions within the 
bore of the pipe which have a reduced diameter in 
comparison to the main portion of the pipe section. It 
will therefore be understood that a conventional gen- 
erally fixed diameter reamer is unsuitable for remov- 
ing all or substantially ail of the deposits in the main 
portion of the pipe as it is not possible for the reamer 
to pass through the localised reduced diameter por- 
tions where pipe sections are connected or if it's diam- 
eter is small enough to pass, then it cannot fully clear 
the deposits between successive constrictions. 
Reamers having effectively variable diameters by util- 
ising retractable cutting blades have previously been 
proposed but have not proved very successful as the 
deposits that are removed from the pipe wall end up 
as a debris which clog the retraction mechanism and 
prevent retraction of the cutting blades. Furthermore 
the linkage used to support the blades can swing lat- 
erally into an off-centre position resulting in the cut- 
ting blades cutting incorrectly or not cutting at all, 
and/or possibly becoming damaged or jammed. 

It is an object of the present invention to avoid or 
minimise one or more of the above disadvantages. 

The present invention provides a reamer suitable 
for use in pipework having at least two different inter- 
nal diameters in a section thereof, said reamer com- 
prising an elongate body formed and arranged for 
passing through a reduced diameter portion of said 
pipework, said body having cutting member support 
means comprising a substantially fixed pivotal mount- 
ing means for supporting a cutting member for pivotal 
movement between a first retracted position and a 
second deployed position extending generally radially 
outwardly of said body, said body also mounting a cut- 
ting member drive means formed and arranged for 
positive driving engagement with an engagement 
portion of said cutting member for displacement of 
said cutting member between its retracted and de- 
ployed positions and substantially securely support- 
ing the cutting member in its deployed condition 
against angular displacement in the plane of pivotal 
movement about said pivotal mounting means. 

Thus the present invention provides a reamer of 



relatively simple and economic construction which 
can ream out successive lengths of pipework to dif- 
ferent diameters, and is relatively reliable in opera- 
tion. 

5 Advantageously the cutting member drive means 

has a drive member mounted in said body so as to be 
displacable generally axially thereof. Various suitable 
forms of positive engagement may be provided be- 
tween the drive means and the cutting member for 

10 positive displacement of the cutting member both to- 
wards it deployed position and towards its retracted 
position, and to support the cutting member against 
retraction or deployment (or further retraction or de- 
ployment) in any given position of the drive means. 

15 Thus there may be provided, an actual connection be- 
tween the drive means and the cutting member "ty- 
ing" them together, or given that the movement of the 
parts is suitably constrained (by guide means etc.) 
there may simply be a camming or like interengage- 

20 ment e.g. a rack-and-pinion form of interengagement 
with one of the cutting member and a drive member 
provided with pinion or tooth means and the other 
provided with rack or slot means formed and ar- 
ranged for positive driving interengagement there- 

25 with. 

In general the drive means is formed and ar- 
ranged so that a drive member thereof is remotely op- 
erable, conveniently via a pressurised fluid circuit. 
Preferably there is used a drive member provided 

30 with a piston means mounted in a cylinder means for 
displacement by pressurised fluid introduced into said 
cylinder means. If desired there may be used a dou- 
ble-acting piston and cylinder means. Other arrange- 
ments may also be used though e.g. with resilient 

35 biasing means such as a helical spring means for re- 
turn movement of the drive member e.g. towards a 
cutting member retracting position thereof. 

Preferably said cutting member is provided with 
secondary support means in the form of longitudinal- 

40 ly extending slots in said body within which said cut- 
ting member may be substantially retracted. Conve- 
niently the cutting members are a more or less loose 
sliding fit within the slots. In use, with said cutting 
members in a said deployed position, said support 

45 means abut at least one side face of said cutting mem- 
ber thereby substantially reducing the possibility of 
relative angular movement of said cutting member 
with respect to said body. 

Preferably said cutting member drive means is 

so provided with a lubrication fluid distribution means, 
conveniently via said pressurised fluid circuit and 
which means comprising an inlet means, at least one 
outlet means and connecting passage means, the lu- 
brication fluid distribution means being used to lubri- 

55 cate said cutting member. Advantageously said lubri- 
cation fluid distribution means is also formed and ar- 
ranged to direct fluid through the slots thereby sub- 
stantially to reduce the build up of cuttings and other 
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debris tending to enter the slots around said cutting 
members. 

Preferably said cutting member drive means and 
said body are provided with mounting means formed 5 
and arranged substantially to prevent rotational dis- 
placement of said body with respect to said cutting 
member drive means whereby said fluid distribution 
outlet means remain in alignment with said slots and 
also to facilitate the transfer of torque from said body 10 
to the cutting members. 

Preferably said reamer is provided with a central- 
ised cutting means such as a conventional diamond 
drilling bit, connected to a leading front end of said 
body, said cutting means being generally formed and 15 
arranged for removing accumulated deposits, inside 
of a pipe, to a diameter not greater than the smallest 
of the interna! diameters of the pipe or pipework. 

Preferably said reamer is provided with a rotary 
drive means for rotating the cutting member support 20 
means about a central longitudinal axis thereof so 
that the cutting member describes a generally circular 
path. 

Various suitable forms of rotary drive means may 
be used but preferably a pressurised fluid rotary drive 25 
means is used, e.g. a wing motor such as that dis- 
closed in International Patent Publication No. 
WO90/09510. 

Preferably said reamer is provided with first and 
second cutting member means spaced apart longitu- 30 
dinally of the reamer e.g. with a first pair of diametri- 
cally opposed cutting members proximal the leading 
front end of said reamer and a second pair of diamet- 
rically opposed cutting members proximal a trailing 
rear end of said reamer. Advantageously the cutting 35 
members of the first and second cutting member 
means are angularly offset e.g. by about 90°, so that 
in use of said reamer in a pipe, said body is supported 
against the interior sides of the pipe and any deposit 
thereon, in a generally concentric orientation with re- 40 
spect to the longitudinal axis of said pipe. 

Further preferred features and advantages of the 
present invention will appear from the following de- 
tailed description given by way of example of a pre- 
ferred embodiment illustrated with reference to the 45 
accompanying drawings in which:- 

Fig. 1 is a longitudinal cross-section through a 

reamer of the invention; 

Fig. 2 is a first transverse section in the direction 
of line A-A of the reamer in Fig.1;and 50 
Fig. 3 is a second transverse section in the direc- 
tion of line B-B of the reamer in Fig. 1. 
A reamer, generally indicated by reference num- 
ber 1, suitable for use in a section of pipe 2 In which 
deposits 3 have accumulated, comprises a tubular 55 
body 4 provided with pivotal support mounts 6 for 
supporting cutting members 8. The cutting members 
8 and the cutting elements 8a thereof are movable be- 
tween a retracted position (shown in broken line) in- 



side slots 9 in the body 4 and a deployed position, by 
the action of a cutting member drive means 1 0 mount- 
ed inside said shaft 4. The cutting member drive 
means 10 is actuated by admitting pressurised fluid 
(not shown) into a cylinder 12 housing a piston 14 at- 
tached to one end of an elongate shaft 11 of the cut- 
ting member drive means 10. 

In more detail, the body 4 has an elongate bore 
16 running through the centre 18 thereof in which is 
slidably mounted the cutting member drive shaft 11. 
The cutting member drive shaft 11 connects the pis- 
ton 14 to the cutting members 8 via radially inwardly 
extending slots 22 for positive driving engagement 
with teeth 24 on the cutting members 8. 

As may be seen in Fig. 1 each cutting member 8 
is effectively In the form of a bell crank lever with one 
elongate arm 8b mounting the cutting elements 8a at 
its distal end portion 8c, and the other arm 8d consti- 
tuted by a said tooth 24, so that axial displacement of 
the cutting member drive shaft 11 results in angular 
displacement of the cutting member 8 about its pivotal 
mounting 6 between its retracted and deployed posi- 
tions. 

In the embodiment herein described the reamer 
1 is provided with a first pair 26 of diametrically op- 
posed cutting members 8 towards a leading front end 
28 of the reamer 1 and a second pair 30 of diametri- 
cally opposed cutting members 8 towards a trailing 
rear end 32 of the reamer 1. For convenience the 
present embodiment shows the first and second pairs 
26, 30 of the cutting members 8 to have a similar an- 
gular disposition on the body 4. In practice the first 
and second pairs 26, 30 of cutting members 8 are an- 
gularly offset by 90°as shown in Figs. 2 and 3 for im- 
proved orientation and support in use of the reamer 
1 in the pipe 2. 

The reamer is also provided with a front end 28 
drill bit 34 having an effective drilling diameter not 
greater than the minimum diameter of the pipe 2 bore 
36 where two sections 2a, 2b of pipe 2 are jointed to- 
gether 37. The drill bit 34 is designed to remove any 
deposits 3 from the pipe 2 radially inwardly of the re- 
duced diameter pipe section 2a, 2b so as to allow the 
reamer 1 to pass therethrough with the cutting mem- 
bers 8 in their retracted position. 

In operation of the reamer 1, pressurised fluid 
(not shown) is admitted into the cylinder 12 containing 
the piston 14. The pressurised fluid is supplied to the 
reamer 1 by a pipe 38 connected to a remote pressu- 
rised fluid supply (not shown). As the pressurised flu- 
id is admitted into the cylinder 12, the piston 14 
moves down the bore 12a of the cylinder 12 thereby 
axially displacing the cutting member drive shaft 1 1 to 
which it is attached. The lateral movement of the drive 
shaft 11 is converted via the tooth 24 - slot 22 con- 
nection to angular displacement of the cutting mem- 
ber 8 and the cutting tool 8a attached thereto. 

The stroke of the piston 14 and the drive shaft 11 
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and hence the angular rotation of the cutting mem- 
bers 8 is limited by an end stop 40 in the body 4 at the 
leading end 42 of the cutting member drive shaft 11 
from the piston 14. The position of the end stop 40 5 
with respect to the body 4 may be adjusted by intro- 
ducing spacers 44 between the leading end 43 of the 
body 4 and drill bit 34 mounting portion 45. If will 
therefore be understood that the effective reamer di- 
ameter may be adjusted to suit pipes of different in- 1 o 
ternal bores by using differently sized spacers 44. 

Furthermore it will be seen that the piston 14 has 
a restrictor valve 46 in the crown 48 thereof for admit- 
ting pressurized fluid into a fluid line 50 inside the cut- 
ting member drive shaft 11. The fluid line 50 has outlet 15 
nozzles 52 adjacent the underside 54 of the cutting 
members 8 so that any cutting debris present in this 
area which could obstruct retraction of the cutting 
members 8 into the body 4, is expelled by the flow of 
fluid exiting the outlet nozzles 52. Pressurized fluid 20 
also travels through the cutting memberdrive shaft 11 
to the base 56 of the drill bit 34 through which it pass- 
es, via small apertures 58, to act as a coolant and lu- 
bricant for the drill bit 34. 

The cutting member drive shaft 11 is also provid- 25 
ed with a compression spring 60 mounted circumfer- 
entially therearound. The spring 60 extends between 
a collar 62 on the drive shaft 11 and an internal end 
face 64 inside the body 4. In the absence of pressu- 
rized fluid, for instance due to a failure of the supply, 30 
the spring 60 acts between the drive shaft 11 and the 
body 4 so as to retract the cutting members 8 inside 
the slots 9 in the reamer body 4 thereby enabling the 
reamer 1 to be readily recovered from inside the pi- 
pework. 35 

The leading end 42 of the cutting member drive 
shaft 11 is polygonal in section and is slidably mount- 
ed in a generally complementary mounting plate 66, 
rigidly attached between the drill bit mounting portion 
45 and the leading end 43 of the body 4. The polygo- 40 
nal section of the drive shaft 11 and mounting plate 
66 prevents rotation of the drive shaft 11 relative to 
the reamer body 4 so that upon rotation of the reamer 
body 4 by a wing motor or the like, adequate torque 
is transmitted to the cutting members 8 during ream- 45 
ing. 

It will be appreciated that various modifications 
may be made to the above described embodiment 
without departing from the scope of the present in- 
vention. Thus, for example, further pairs of cutting so 
members may be incorporated, conveniently with 
successive pairs of cutting members formed and ar- 
ranged for reaming at progressively greater diameters 
for cutting away the deposits incrementally. 
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Claims 



1. A reamer (1) suitable for use in pipework (2) hav- 
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ing at least two different internal diameters in a 
section thereof, said reamer (1) comprising an 
elongate body (4) formed and arranged for pass- 
ing through a reduced diameter portion of said pi- 
pework (2), said body (4) having cutting member 
support means (6) comprising a substantially 
fixed pivotal mounting means for supporting a 
cutting member (8) for pivotal movement be- 
tween a first retracted position and a second de- 
ployed position extending generally radially out- 
wardly of said body (4), said body (4) also mount- 
ing a cutting member drive means (10) formed 
and arranged for positive driving engagement 
with an engagement portion (22) of said cutting 
member (8) for displacement of said cutting mem- 
ber (8) between its retracted and deployed posi- 
tions and substantially securely supporting the 
cutting member (8) in its deployed condition 
against angular displacement in the plane of piv- 
otal movement about said pivotal mounting 
means. 

A reamer according to claim 1 wherein the cutting 
member drive means (10) has a drive member 
(11) mounted in said body (4) so as to be displa- 
cable generally axially thereof. 

A reamer according to claim 1 or claim 2 wherein 
the drive means (10) is formed and arranged so 
that a drive member (11) thereof is remotely op- 
erable, via a pressurised fluid circuit (38). 

A reamer according to claim 3 wherein is used a 
drive member (11) provided with a piston means 
(14) mounted in a cylinder means (12) for dis- 
placement by pressurised fluid introduced into 
said cylinder means (12). 

A reamer according to any one of claims 1 to 4 
wherein said cutting member (8) is provided with 
secondary support means in the form of longitu- 
dinally extending slots (9) in said body within 
which said cutting member (8) may be substan- 
tially retracted. 

A reamer according to claim 5 wherein said cut- 
ting member drive means (10) and said body (4) 
are provided with mounting means (42, 66) 
formed and arranged substantially to prevent ro- 
tational displacement of said body (4) with re- 
spect to said cutting member drive means (1 0) 
whereby said fluid distribution outlet means re- 
main in alignment with said slots (9) and also to 
facilitate the transfer of torque from said body (4) 
to the cutting members (8). 

A reamer according to any one of claims 1 to 6 is 
provided with a centralised cutting means (34), 
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